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The output gap: what is it, how can it be estimated and and are 
they fit for policy makers purposes? 
30 There is a long established literature in economics on the theory and estimation of output gaps. While we will touch on this a 
little in this short article, we refer readers who are interested in a more in-depth discussion of these issues to some excellent review 
articles (for example Murray (2014)).
Julia Darby and Stuart McIntyre, University of Strathclyde  
Introduction
The Scottish Fiscal Commission (SFC), as part of its statutory remit to produce forecasts of the Scottish 
economy and revenues from devolved taxes, provide assessments of Scotlands output gap, which in turn 
are derived from estimating potential output.  The evolution of potential output and the output gap play 
key roles in any assessment of the current position of the Scottish economy, and in turn the outlook for 
future economic growth and tax revenues.  This article looks at these concepts in more detail.
In what follows we explain the concept of the output gap, its relevance to policy, how output gaps in a 
given economy can be estimated and why the estimates are always uncertain.  We then discuss current 
views on the evolution of the UKs output gap and the SFCs estimates of Scotlands output gap and end by 
discussing whether estimates of the output gap currently tell policymakers what they really need to know. 
What is the output gap30?
In general, economists are not only interested in whether output is going up or down, but also in whether 
it is above or below its potential. The output gap provides an assessment, at a given point in time, of the 
GLŎHUHQFHEHWZHHQDQHFRQRP\öVHVWLPDWHGSURGXFWLYHSRWHQWLDOW\SLFDOO\UHIHUUHGWRDVõSRWHQWLDORXWSXWö
and the actual level of output. Potential output is the maximum amount of goods and services an economy 
FDQSURGXFHZKHQLWRSHUDWLQJHőFLHQWO\WKDWLVDWIXOOFDSDFLW\$]HURRXWSXWJDSLPSOLHVWKDWDFWXDO
output is equal to potential output. 
$KHDOWK\HFRQRP\LQZKLFKDFWXDODQGSRWHQWLDORXWSXWDUHJURZLQJWRJHWKHUVXFKWKDWWKHRXWSXWJDS
UHPDLQVDW]HURZRXOGEHWKHDLP+RZHYHUWKHRXWSXWJDSDWDQ\SRLQWLQWLPHFRXOGEHSRVLWLYHRU
negative, and it is important to emphasise that neither a positive nor a negative gap is desirable. In the next 
VHFWLRQZHVNHWFKRXWZK\WKLVLVWKHFDVHORRNLQJLQWXUQDWPRQHWDU\DQGŏVFDOSROLF\LQWKHFRQWH[WRI
positive and negative output gaps.
Positive and negative output gaps and their relevance to monetary policy
$SRVLWLYHRXWSXWJDSRFFXUVZKHQDFWXDORXWSXWLVJUHDWHUWKDQSRWHQWLDORXWSXW7KLVJHQHUDOO\KDSSHQV




output increases, i.e. the economy expands its production capacity; this is most likely to be achieved 
via investment in physical and human capital, which takes time to deliver. In the short term, a forecast 
of an emerging positive output gap is likely to result in tighter monetary policy, through a higher interest 
rate which is intended to cool the overheating economy by inducing a decline in interest sensitive 
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WKHHPHUJHQFHRIDQHJDWLYHRXWSXWJDSDQGLVOLNHO\WRUHVXOWLQIDOOLQJLQŐDWLRQWKH%DQNRI(QJODQGZLOO
generally adopt expansionary monetary policy in the form of a lower interest rate and/or unconventional 
PHWKRGVVXFKDVTXDQWLWDWLYHHDVLQJWRERRVWGHPDQGQDUURZWKHRXWSXWJDSDQGSUHYHQWLQŐDWLRQIURP









alongside information on whether the economy is working at, above or below capacity.
To explain why the distinction between cyclical and structural developments is important, consider what 
happens as an economy enters a recession: the cyclically sensitive components of public expenditure 
VXFKDVMREVHHNHUVDOORZDQFHKRXVLQJEHQHŏWVDQGVRRQZLOODXWRPDWLFDOO\LQFUHDVHJLYHQH[LVWLQJ
UXOHVRQHQWLWOHPHQWDQGOHYHOVRIVXSSRUWZKLOHWD[UHFHLSWVDXWRPDWLFDOO\IDOOUHŐHFWLQJWKHLPSDFWRI
declining sales, earnings and employment at existing tax rates and tax thresholds. These cyclically sensitive 





by borrowing in the short term since it will automatically be replaced by cyclical surpluses that can be used 
to pay down that borrowing in the medium run, provided that the underlying structure of the economy has 
not changed. 
The alternative of enforcing a balanced budget rule at every point in the cycle would be inappropriate. 
To illustrate this, imagine what would happen if, despite entering into a recession, policymakers had to 
balance expenditure and revenue in every period. Weakening activity would still result in declining revenues 
and increases in some elements of expenditure through the operation of automatic stabilisers. In order to 




Since this is not the primary focus here, we avoid a full discussion of this point.





in government revenues and a decline in welfare spending, balancing the budget would require lower 
tax rates and/or higher discretionary spending, both of which would add to demand, exacerbating the 
øRYHUKHDWLQJùRIWKHHFRQRP\DQGDGGLQJWRLQŐDWLRQDU\SUHVVXUHGXULQJWKHXSWXUQ
,QDGRZQWXUQŏVFDOSROLF\PDNHUVZKRDUHDEOHWRGRVRPD\FKRRVHWRDGGWRWKHRSHUDWLRQRIDXWRPDWLF
stabilises with discretionary stimulus. They can potentially do this via cuts in tax rates, bringing forward 
SXEOLFVHFWRULQYHVWPHQWPDNLQJGHFLVLRQVWRERRVWLQIUDVWUXFWXUHVSHQGLQJDQGVRRQ$GGLQJ
GLVFUHWLRQDU\VWLPXOXVLQWKLVZD\LVOLNHO\WREHSDUWLFXODUO\EHQHŏFLDOZKHQDUHFHVVLRQLVH[SHFWHGWREH
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severe and/or long lasting, and all the more so once monetary policymakers have already reduced interest 
UDWHVDVIDUDVWKH\FDQJR$WVXFKWLPHVWKHUHLVQRZDPSOHHYLGHQFHWKDWŏVFDOH[SDQVLRQFDQKDYH
EHQHŏFLDOLPSDFWVXQFKHFNHGE\WKHNLQGRIõFURZGLQJRXWöRISULYDWHVHFWRULQYHVWPHQWDQGFRQVXPSWLRQ
that might occur at other times, given that both are depressed. 
+RZHYHUDQ\VXFKGLVFUHWLRQDU\VWLPXOXVZLOOQRWDXWRPDWLFDOO\EHFRUUHFWHGDVWKHHFRQRP\UHFRYHUV
/HIWXQFKHFNHGWKLVLVWKHNLQGRISROLF\WKDWFRXOGUHVXOWLQGHŏFLWELDVWKDWLVDWHQGHQF\WRUXQGHŏFLWV
in bad times and in good times, which can result in a continuously rising, and ultimately unsustainable 
GHEWWR*'3UDWLR)LQDQFLDOPDUNHWVZHOODZDUHRIWKHLPSOLFDWLRQVRIVXFKWUHQGVGHPDQGKLJKHUERQG
\LHOGVDQGKHQFHDFFHOHUDWHDGDPDJLQJYLFLRXVFLUFOH7RDYRLGWKLVSUXGHQWŏVFDOSROLF\PDNHUVZLOOPDNH
clear that once a recovery is underway, and while monetary policymakers turn their focus to how quickly 
LQŐDWLRQSUHVVXUHZLOOSLFNXSWKH\ZLOOEHPRQLWRULQJKRZORQJLWWDNHVIRUWD[UHFHLSWVWRUHFRYHUDQG
EHQHŏWVSHQGLQJWRIDOODQGPDNHGHFLVLRQVRQZKHQLWLVDSSURSULDWHWRUHSODFHGLVFUHWLRQDU\VWLPXOXV










in Scotland, so must make assessments about the evolving economic cycle. SFC forecasts therefore 
LQFRUSRUDWHMXGJHPHQWDERXWWKHVL]HRIWKHUHFHQWDQGFXUUHQWRXWSXWJDSDQGRQKRZORQJLWZLOOWDNHIRU
DQ\JDSWRFORVH/LQNHGWRWKLVLVDMXGJHPHQWDERXWWKHH[WHQWWRZKLFKWKHHYROYLQJGHŏFLWLVF\FOLFDORU
structural, and a view on how government revenues and expenditure will correct as the output gap evolves. 
The SFC should, in our view, do much more to explain this in the commentary that accompanies its 
SXEOLVKHGIRUHFDVWV:KLOHDGPLWWLQJWKDWMXGJHPHQWVDUHEHLQJPDGHWKHUHLVDQDEVHQFHRIDQ\
discussion of sensitivity to alternative assumptions. 
Judgement is also important when it comes to selecting a method to derive estimates of the output gap 
LWVHOI,QWKHQH[WVHFWLRQZHZLOOGLVFXVVWKHGLŎHUHQWPHWKRGVIRUSURGXFLQJHVWLPDWHVRIWKHRXWSXWJDS
and discuss their shortcomings.
Estimating output gaps
Unlike actual output, the output gap and potential output are unfortunately not observable directly, they 
can only be estimated. 
Various approaches to estimation are commonly used in practice, all of which assume that output can 
be divided into a trend and cyclical component. In broad terms approaches can be divided into three 
FDWHJRULHVLXQLYDULDWHHVWLPDWHVWKDWPDNHXVHRIVWDWLVWLFDOŏOWHUVLLPXOWLYDULDWHPHWKRGVRIZKLFK
SURGXFWLRQIXQFWLRQEDVHGHVWLPDWHVDUHWKHPRVWFRPPRQDQGLLLVXUYH\EDVHGPHDVXUHV$Q\HVWLPDWH
of potential output and the output gap will have its shortcomings, and this in part explains why a range of 
DOWHUQDWLYHVDUHRIWHQSUHVHQWHG:KHUHWKHVHPHWKRGVSURYLGHGLŎHULQJYLHZVLWLVLPSRUWDQWWRFRQVLGHU




particularly problematic near the end of the sample. Unfortunately this means that estimates of potential 
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output and the output gap are most uncertain for the period of the greatest interest to policymakers, i.e. for 
WKHUHFHQWSDVWDQGQHDUWHUPSURMHFWLRQV)RU6FRWODQGWKHIDFWWKDWWKHUHOHYDQWGDWDDUHDYDLODEOHRYHU
a relatively short time period and the most recent data appears with a longer lag than does comparable 
8.GDWDSUHVHQWDGGLWLRQDOFKDOOHQJHV+RZHYHURQHDGYDQWDJHRIŏOWHULQJXQLYDULDWHGDWDLVWKDWQR
assumptions need to be made about the structure of the economy. 
Multivariate techniques incorporate useful information on a number of other variables alongside output, 
DQGUHO\RQXVLQJUHODWLRQVKLSVEDVHGRQHFRQRPLFWKHRU\$QH[DPSOHRIDPXOWLYDULDWHWHFKQLTXHLVWKH
SURGXFWLRQIXQFWLRQDSSURDFK7KLVDSSURDFKLVDSSOLHGZLGHO\E\WKH2(&'WKH2%5DQGRWKHUV0HDVXUHV
of the available labour force and the available capital stock are combined to calculate potential output 
under the assumption that all inputs into production are fully utilised. In principle the use of economic 
theory in guiding the estimation is attractive, but the production function method still requires assumptions 
to be made about population trends, trends in labour force participation, in accumulation of the capital 
VWRFNDQGLQWRWDOIDFWRUSURGXFWLYLW\WKHHőFLHQF\ZLWKZKLFKLQSXWVDUHFRPELQHG9LHZVDERXWWKHVH
WUHQGVDVZHOODVDERXWWKHXQGHUO\LQJVWUXFWXUHRIWKHHFRQRP\FDQGLŎHUDFURVVUHVHDUFKHUVWKHUHIRUH
any given results can be controversial and consensus is unlikely. 
/DVWO\VXUYH\EDVHGPHDVXUHVRIWKHRXWSXWJDSDUHW\SLFDOO\GHULYHGIURPUHVSRQVHVWRTXHVWLRQVWKDW
DVNŏUPVLIWKH\DUHZRUNLQJDWRUDERYHEHORZQRUPDOOHYHOVRIFDSDFLW\XWLOLVDWLRQ7RWKHH[WHQWWKDWWKH
questions focus on utilisation of current capacity they are in danger of missing out on capturing intentions 
to increase capacity, or indeed the lack of such intentions. There is not an obvious single method for 




makes sense for forecasters and policymakers to also consider a range of economic indicators to infer 
WKHH[WHQWRIH[FHVVGHPDQGRUVXSSO\IRUH[DPSOHWUDFNLQJLQŐRZVDQGRXWŐRZVLQWRHPSOR\PHQWDQG
unemployment, labour shortages, average hours worked, hourly earnings alongside surveys of investment 
intentions.
Uncertainty in output gap estimates
Perhaps the greatest problem with all the estimation approaches outlined above is the fact that all 
PHDVXUHVRIWKHRXWSXWJDSDUHVXEMHFWWRFRQVLGHUDEOHXQFHUWDLQW\
In broad terms, output gap uncertainty can be attributed to three main sources: end point uncertainty; 
GDWDXQFHUWDLQW\DQGPRGHOXQFHUWDLQW\(QGSRLQWXQFHUWDLQW\DŎHFWVWKHXQLYDULDWHDQGPXOWLYDULDWH






gap uncertainty relates to uncertainty about the underlying relationships in the economy. The fact is that 
H[WUHPHHYHQWVVXFKDVWKHJOREDOŏQDQFLDOFULVLVWKHVXEVHTXHQWGHHSUHFHVVLRQDQGHYHQWKHSROLF\
responses to the crisis, can potentially cause the structure of the economy to change.  Certainly growth 
rates of output achieved in the recent past are remarkably low by historical standards, and wage growth has 
not so far picked up in the way that has been associated with past recoveries. It is possible that some of this 
UHŐHFWVVWUXFWXUDOFKDQJH
Current views on the UK economys output gap
)ROORZLQJWKHŏQDQFLDOFULVLVDQGJUHDWUHFHVVLRQHVWLPDWHVRIWKH8.öVRXWSXWJDSZHUHFRQVLVWHQWO\
negative. Nonetheless, there is a general consensus that the UKs output gap has narrowed in recent times. 
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6LQFH0D\IRUHFDVWVLQVXFFHVVLYH%DQNRI(QJODQG,QŐDWLRQ5HSRUWVKDYHSRLQWHGWRVSDUHFDSDFLW\
EHLQJIXOO\DEVRUEHGEHIRUHWKHHQGRIWKHIRUHFDVWSHULRG$VDUHVXOWWKHIRFXVRIWKH%DQNRI(QJODQGöV












in estimating both pre- and post-crisis trends. Nonetheless it is surprising that they only provide two 




recovery from recession, and have not presented any sensitivity analysis or alternative scenarios for the 
recent evolution of potential output.





















Production function Cyclical indicators
Source: Scottish Fiscal Commission, May 2018
Do output gap estimates tell policy makers what they need to know?
Indicators of output gaps suggest there is little spare capacity left in the UK and Scottish economies. 
+RZHYHUJURZWKLQDFWXDORXWSXWKDVQRZEHHQZHDNQRZIRUDSURORQJHGSHULRGDQGLVQRWFXUUHQWO\
forecast to pick up substantively. This implies that both output and potential` output are growing very slowly 
24 Fraser of Allander Institute
E\KLVWRULFDOVWDQGDUGV7KHVHFLUFXPVWDQFHVDUHYHU\GLŎHUHQWWRREVHUYLQJDQDUURZLQJRXWSXWJDSDWD
time of buoyant output growth.




austerity enacted before a strong recovery was underway could also have exacerbated long-term damage 
WRSRWHQWLDORXWSXW+RZHYHUZHNQRZWKDWHPSOR\PHQWKDVEHHQUHODWLYHO\VWURQJZLWKULVLQJODERXUIRUFH
participation, though this has been achieved alongside remarkably weak growth in productivity and wages.
%XWGRZHUHDOO\EHOLHYHWKDWWKHHFRQRP\LVLQLPPHGLDWHGDQJHURIøRYHUKHDWLQJù":LOOŏUPVUHVSRQGWR
FRQWLQXHGZHDNGHPDQGE\UDLVLQJSULFHV"3XEOLFŏQDQFHVFHUWDLQO\KDYHQöW\HWIXOO\UHFRYHUHGDQGWKH2%5
has now consistently overestimated income tax revenues for some time.  So, output gap estimates alone do 
QRWVHHPWREHVXőFLHQWWRWHOOSROLF\PDNHUVZKDWWKH\QHHGWRNQRZ
Policymakers should be concerned about a likely innovations gap
*LYHQZHDNJURZWKLWVHHPVOLNHO\WKDWPDQ\FRPSDQLHVKDYHQRWEHHQLQYHVWLQJLQWKHPRVWSURGXFWLYH





2018) has referred to the gap between actual output and the output that could be achieved using the best 
available technology as the innovations gap.
:UHQ/HZLVDUJXHVWKDWZKHQWKHLQQRYDWLRQVJDSLVKLJKDVLVOLNHO\QRZWKHRXWSXWJDSLVQRORQJHUD
JRRGLQGLFDWRURIKRZIDUDQGIDVWWKHHFRQRP\FDQH[SDQGZLWKRXWJHQHUDWLQJLQŐDWLRQ
In a normal recovery from recession, when demand is growing rapidly, companies are happy to incur the 
ŏ[HGFRVWVDVVRFLDWHGZLWKLQYHVWLQJLQWKHEHVWWHFKQRORJ\VLQFHWKH\QHHGWRH[SDQGFDSDFLW\óWKHUH










tax revenues, becomes more tenable.
:LWKRXWVLJQLŏFDQWLQYHVWPHQWWKHLQQRYDWLRQVJDSLVOLNHO\WRZLGHQDQGSHUVLVWLQKLELWLQJJURZWKRI
potential output and sustaining slow growth in actual output.  Investment is essential to work toward 
closing the innovations gap.
Consequences of a large innovations gap
From the discussion above, it is easy to argue that the greatest scope for sustained recovery comes from 
action that can boost potential output.  From a monetary policy perspective, raising interest rates certainly 
ZRQöWLQDQGRILWVHOIPDNHLQYHVWPHQWWRFORVHWKLVJDSPRUHDWWUDFWLYH)URPDŏVFDOSHUVSHFWLYHKLJKHU
government investment could be necessary to shift the economy out of a low growth equilibrium, and 







as something which is independent of what they do.  They need to do more that recognises their role in 
SROLFLHVWKDWFDQERRVWSRWHQWLDORXWSXWDQGWKHOLNHVRIWKH2%5DQG6)&FRXOGKHOSE\PDNLQJLWFOHDUMXVW
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